Introduction
Although, there is an immense proliferation of information through Internet, it is not accessible to vast multitude of people across nations as most of the resources are in English. To overcome this problem, United Nations launched Universal Networking Language project [1] under the auspices of United Nations University, Tokyo. The project team, after reviewing all such previous attempts, developed universal networking language (UNL), a language neutral specification, and universal parser specification [2] which is considered as a milestone for overcoming the language barrier for web publication. The goal is to eliminate the massive task of translation between two languages and reduce language to language translation to a one time conversion to UNL. For example, Bangla corpora, once converted to UNL, can be translated to any other language given UNL system built for that language. The strength of the UNL system lies in the fact that it emphasizes to represent the semantics of a native language sentence ignoring the complexities of natural languages. The en-converter converts each native language sentence to a UNL document and de-converter translates the UNL document to any native language. The UNL document is itself in English as it is known to linguistics. The development of the native language specific components -dictionary and analysis rules-is carried out by researchers across the world. The UNL project currently includes 16 official languages such as Arabic, Chinese, English, French [3] , Russian, Hindi [4] but very little effort has been made so far to convert Bangla language to UNL expressions. We have been working on this topic from the last 3 years. To convert Bangla sentences into UNL expression we needed to go through Bangla verb, verb root, consonant ended root, vowel ended root, verbal inflections, tense, case structure, persons, etc. from [5] , [6] , [7] , [8] . Then we have studied to gather knowledge about dictionary and how it could be used in case of UNL system [1] , [2] , [3] . Finally after having all the knowledge we have worked on outlining Bangla dictionary to be used in Bangla to UNL conversion and vice versa.
The organization of this paper is as follows: In Section 2 we describe the Research Methodology, Section 3 has the detail about UNL, Section 4 describes our work -how we outline Bangla Dictionary to use in converting Bangla sentences into UNL expression. Finally, Section 5 draws conclusions with some remarks on future works.
II. Literature Review
For converting Bangla sentence to UNL expressions firstly, we have gone through Universal Networking Language (UNL) [1, 2, 3, 9 , 10] where we have learnt about UNL expression, Relations, Attributes, Universal Words, UNL Knowledge Base, Knowledge Representation in UNL, Logical Expression in UNL, UNL systems and specifications of Enconverter. All these are key factors for preparing Bangla word dictionary, enconversion and deconversion rules in order to convert a natural language sentence (here Bangla sentence) into UNL expressions. Secondly, we have rigorously gone through the Bangla grammar [4, 5, 6, 7, 8] , Verb and roots (Vowel ended and Consonant Ended), Morphological Analysis, Primary suffixes [11, 12, 13, 14, 15] , construction of Bangla sentence based on semantic structure. Using above references we extort ideas about Bangla grammar for morphological and semantic analysis in order to prepare Bangla word dictionary (for verb root, verbal inflections, etc)in the format of UNL provided by the UNL center of the UNDL Foundation.
About UNL

What is UNL?
The UNL consists of Universal words (UWs), Relations, Attributes, and UNL Knowledge Base. The Universal words constitute the vocabulary of the UNL, Relations and attribute constitutes the syntax of the UNL and UNL Knowledge Base constitutes the semantics of the UNL.
Why the UNL is necessary?
A computer in future needs a capability to make knowledge processing. Knowledge processing means a computer takes over thought and judgment of humans using knowledge of humans. It is necessary to make a processing based on contents. Computers need to have knowledge for knowledge processing. It is necessary for computers to have a language to have knowledge like human. It is also necessary to have a language to process contents like human. The UNL is a language for computers to do so. The UNL can express knowledge like a natural language. The UNL can express contents like a natural language.
1.3.
What is different from others? Systems which can deal with knowledge and contents have already been developed. But, their representation of knowledge or contents is different from each other. Moreover, their representations are language dependent. Namely, concept primitives used to represent knowledge are language dependent.
Knowledge or contents of a system cannot be used in other systems. The situation is same as machine translation. For example, if we put all the result of research and development of machine translation, we cannot realize multilingual machine translation systems which can break language barriers.
Advantage of common language for computers
The UNL greatly reduces development cost of developing knowledge or contents necessary to make knowledge processing by sharing knowledge and contents. Furthermore, if every knowledge necessary for doing something by software is described in a language for computers such as the UNL, software only need to interpret instructions written in the language to perform it functions. And those instructions could be shared by other software. Then we can accumulate such knowledge for computer like a library for humans.
1.5.
How the UNL express information? The UNL represents information, i.e. meaning, sentence by sentence. Sentence information is represented as a hyper-graph having Universal Words (UWs) as nodes and relations as arcs. This hyper-graph is also represented a set of directed binary relations, each between two of the UWs present in the sentence. The UNL expresses information classifying objectivity and subjectivity. Objectivity is expressed using UWs and relations. Subjectivity is expressed using attributes by attaching them to UWs. A UNL document, then, will be a long list of relations between concepts.
Outlining a Bangla Word Dictionary for UNL
The Word Dictionary is a collection of the word dictionary entries. Each entry of the Word Dictionary is composed of three kinds of elements: the Headword (HW), the Universal Word (UW) and the Grammatical Attributes. A headword is a notation/surface of a word of a natural language that composing the input sentence and it is to be used as a trigger for obtaining equivalent UWs from the Word Dictionary in EnConversion. An UW expresses the meaning of the word and is to be used in creating UNL networks (UNL expressions) of output. Grammatical Attributes are the information on how the word behaves in a sentence and they are to be used in enconversion rules. Each Dictionary entry has the following format of any native language word [1] . Data Format: [1] . We can find the UWs for each of the Bangla HW by searching the UNL KB to develop Bangla Word Dictionary for UNL. As per our perception this is not the suitable way to find out the UWs for the Bangla HW.
Firstly, it is a long process to build Bangla Word Dictionary for UNL by searching the appropriate UWs from a huge number of words formats in UNL KB. Secondly, a word may have two or more meanings. Such types of words are represented with various concepts in UNL KB. So, which one to choose out of two or more meanings for a Head Word is a hard job and we can't get out suitable/accurate words for the corresponding Bangla HWs.
We have found a new way (easiest and shorten) of searching based on existing works of other languages especially for English. Firstly, we can take some manually translated texts from Bangla to English in different forms and then convert them into UNL expressions (using English-UNL EnConverter to UNL expressions) [2] . For example, Assertive sentence: Avwg fvZ LvB ‡ZwQ | ( aami bhat khaitechhi) in English " I am eating rice." Interrogative sentence: Avwg wK fvZ LvB? (aami bhat khai), in English "Do I eat rice?" Negative sentence: Avwg fvZ LvB bv | (aami bhat khai na) in English "I do not eat rice."
If we convert the first sentence by the English-UNL Converter [2] we get the following UNL expressions shown in Table 1   Table 1 : UNL expression of the sentence "I am eating rice" agt(eat(icl>consume>do,agt>living_thing,obj>concrete_thing).@entry.@present.@progress,i(icl>person)) obj(eat(icl>consume>do,agt>living_thing,obj>concrete_thing).@entry.@present.@progress,rice(icl>cereal>thing))
The same way, if we convert the two other sentences above, we get the same concepts of the words "I", "eat" and "rice" respectively. As we know that Dictionary Entries are made using HW (Head Word), UW (Universal Word) and GA (Grammatical Attributes) so that, the Bangla Words "Avwg" (aami) "Lv" (kha) and "fvZ" (bhat) can be represented as.
[Avwg] {}" i(icl>person)" , [Lv] {}"eat(icl>consume>do)" and [fvZ] {}"rice(icl>cereal>thing)"
Similarly, by manually translating the different types of simple Bangla sentences (with variety of words) to English sentences and then English sentences to UNL expressions, we can get the appropriate concepts of thousand of Bangla Words to build the Bangla Word Dictionary for UNL.
Secondly, we can take texts from some reliable translated sources (from Bangla to English) from Bangla Academy Scientific literatures. Then we can convert them into UNL expressions as above sentences and again can get the constraint lists of thousands of words for dictionary entries.
During formation of Bangla Word Dictionary for UNL we have resolved many ambiguities. Say, many Bangla Words have two or more English meanings. Similarly, many English Words also have two or more Bangla meanings. For example, we use " ‡m"(she) in Bangla, but in English it has two meanings "he" and "she". Again, we use "rice" in English, but in Bangla it has three meanings "fvZ"(bhat) or "PvDj"(chaul) or "avb" (dhan). "avb"(dhan) means paddy in English, when it is in the field. To resolve these ambiguities we can represent them in the dictionary as follows. These concepts are not enough for representing the words for the dictionary entries. We have developed templates for assigning the grammatical attributes for the words, roots and their inflexions that are useful for developing EnConversion and DeConversion rules for sentence conversions.
Development of Grammatical Attributes
Representing Universal Words (UWs) for each of the Bangla Head Word we need to develop grammatical attributes that describe how the words behave in a sentence. They play very important roles for writing Enconversion and Deconversion rules because a rule uses GA in morphological and syntactic analysis, to connect or analyze one morpheme with another to build a meaningful (complete) word and to examine or define the position of a word in a sentence. When we analyze the HWs for representing them in the word dictionary as UWs, we find all the possible specifications of the HWs as attributes named grammatical attributes, so that they can be used in the dictionary for making rules (EnCo and DeCo). For example, if we consider "cvwLÓ (pakhi) meaning bird as a head word, then we can use attributes N (as it is noun), ANI (as bird is an animal), SG for singular number and CONCRETE (as it a concrete thing which is touchable). So, this word can be represented in the dictionary as follows:
[cvwL] {} "bird(icl>animal>animate thing)"(N, ANI, SG, CONCRETE)
Head
Universal Word Grammatical Attributes Similarly, we can represent the words avb (paddy), bvP& (dance) in the Word Dictionary as follows:
[avb] {} "paddy(icl>plant>thing)"(N, PLANT, CONCRETE)
[bvP&]{} "dance(icl>do)"(ROOT, BANJANT) Some proposed grammatical attributes for developing Word Dictionary of Bangla words and morphemes, analysis and generation rules for encoversion and deconversion are shown in Table 2 . 
III. Conclusion
In this paper we have discussed about outlining the Bangla Dictionary to use in the Universal Networking Language. We have also shown the grammatical attributes, that describe how the words behave in a sentence, to represent Universal Words (UWs) for each of the Bangla Head Word. Now we have to develop the dictionary entries for various Bangla words, which will be required in converting Bangla sentences into UNL expression.
